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Abstract 


PURPOSE:To increase blue light emitting intensity of a light emitting diode by forming a double layer structure of a low carrier concentration layer 
and a high carrier concentration layer sequentially from the side of connecting an N-type layer to an l-type layer, and forming a double layer 
structure of a low impurity concentration layer having relatively low concentration of P-type impurity and a high impurity concentration layer having 
relatively high concentration of P-type impurity sequentially from the side of connecting an l-type layer to an N-type layer. 
CONSTITUTIONS sapphire board 1 is vapor etched, an AIN buffer layer 2 is formed, a high carrier concentration layer 3 made of GaN is formed, 
and then an N<+> type low carrier concentration layer 4 made of GaN is formed. Then, a low impurity concentration IL layer 5 of relatively low 
concentration (5X10<19>/cm<3>) of Zn concentration made of GaN is formed, and then a high impurity concentration IH layer 6 of relatively high 
concentration (2X 1 0<20>/cm<3>) of Zn concentration made of GaN is formed. 


http://12.espacenet.com/espacen^ 10/8/03 


Data supplied from the esp@cenet database - 12 


©B*Bi*#t*/?(JP) 

®&m&&<2:m (a) ¥3-252177 

©Int.Cl.' a»IE* frCWM* @£M ¥fi£ 3 ¥(1991)11 flu B 

H 01 L 33/00 C 8934 -5 F 

21/205 7739-5F 

@W 15 ¥2-50211 

Qih B ¥2(1990) 2 A28B 

SBB^Sctl^^a Sa»65#B^ll*Bir3t5«^?:atffll*lfe 

St 

* * S * ^ fi SBofc^ASffKHKE^BT (#*ncL) 

«r a « ¥ * a «S» ; PftEBE*.fflHr2Ti 5*2^ 


®* i 

I A 

@dS ! 

I A 

®iiS I 

I A 

®ih 6 

I A 

®tt ? 

I A 


g a » 

1. ft w © s * 

N a CD Hit ^* 9 9 aft^n^Sit (Ai,G«,..| 

«;i»ot4C) * fx * i * t * mr h uittr n 

RENItiEIIil^Til^^C, ft 

ill s-£ u . 

S1E I lt*)CKIii#t ii^^ic, id 
SI . liO:il«li LtCittliTi 
[K«±©«JBaiJ 


tt*. » ft ©ft it ^4 * - Ki LTSiN 
£tt « * ffl fr> ft t> © * ft) £ fl T ^ i . *©Gi 

*»*fi<«i>:i, jt03K£0 1 OTiiffg 

t77-f Tlfiiciixiilft 

N »«B©G.JI jROft^tt^ltt^^UK 

I fl©G*l jROftdW^ltt^^Si I If £IS 
S 1ft H t 4 ■> T ^ 4 (WM062-U9196 ^2 
«U IHQ63-U897? . 
tftW^IRUnTilH] 
L L * -tE«a©ftJfc* r 4*-K©ft*t$|flE 

*©»*✓* * - v waoRjtaa * «± « * 


-403- 


4 ; i T 6 5 i 

* ft B li . N90Ift«'ni.Rltd««9tt 

tt (Aiita...N:I-0** C) tr v K h I littT 

& ■ ft * ? 9 AH*»*«»»*t?c*^T, 

N»*I»4»*r*««»9«C, tt * * 9 T 
ISN|iI4t'J7lSN - ■ £ ©111*1 

£l. i * * n m t m 6t * ii * » m pb* 

*ftt*a«tt«tt*aK©**ft*ft* I . liO 
Z ft* ft « £ Lft:it«liT5. 

±Ett+* yrftatNft©** g t « * n- 

1 x 10'«- 1 x 10' VcrfT«»li 0.5- 2»*S 
t Lw. * * 9 TftBE* 1 x 10'*/c*a±± fl * 

/c*EiT£<t*iRft»*©«wsR**<tio 
TfiaEt«ti»»ri<DTat l< x. 

ft** 2*£l±£tt*£R5t**©«W««*ft 


X?*<ft«ff I . ft©*ftft«fltil l x 10"- 5 
x 10"/orfTftfttt0.02~ 0.3»«*a*L^. * 
ft* ft ft* 5 xlO'V^aJti^t i«Iit^I 
ftT4<0T8U<iJ<, 1 x iO"/crf£tT 4 *I 
*±Rft5*ft*ttTfS©Ta*L<ttV>. X. 
ft*# 0.3*EIli14ilfiRi1iDrii 
L < S < . ■**0.02»BT£tt&£ I ft * tt « 

t ft woftffiay ax) 

* ft 9H1 * Nlf llil«til^9lC, 
ft+t 'jTllNlil+tlTltN* 1^ 
I It Nli IftTil^^l 
C , Pfi7fttt#&ttnftftK©fi7ft««KI 

I. i^o:tliiut:iT, li * ✓ 4 * 

- K©W£©ft*ftft*ftaD$#*C£*Ttfc. 

15, ft ♦ <r 9 T ftft N ' |C:OHIittO 
«*Stt***<T#. I lift* t 9 TUN 


Hna?a-252177(2) 

< «0tfttt^8tiRST5OTg! L < fx 

< . ft ft * 0. 5*ElTifiSi»Jt?|Jfi'ttTT 

CtC. l+t 9TIJN' ft©*<r9T«fttt 
1 x 10"- i xlO"/arfTftftHl-10«fl*ft2 
L P ( + ♦ 9 Tftft* l xlO^/crfElJtittii 
8ltti , HtTiOTaH<«<, 1 xlO'V 

X . ft * 10m aiiaiilfi0<«4T6CT 
ft * L < < . KJtdMwElTtbtt&iSfttai 

X. ±Ctt7lt««ftI,. IOPS?K)ftlt 

I* 1 x 10 1 "- 5 xl0 ,# /crf?ft*li0.01~ 1 m # 
P 9?««II^ 5 x 10 ,# /crfa± 4 
*I * i ft Jfe ✓ < * - K©ftWttRfl*ft*LfcO£ 

'•/erfElT£fX*£N««H£ttS©Tat L < 

K©ft*]Sfita<it*L*0£-ttfOft£* l ±*T 


:iT, I ftC Nft©#ft**ftttai?tfttijt* 
tlifiAT*©yRfit* fl5. X. N ft * & 'l ft 
Ctf*»SA«n4i^ NlCldTillf 
fi7MttlKK liT6:iT, ft * ii * © « 
* ft * ft at I t iTh ^r^nscifn, * 

ft I . V C tt A * n 4 . cor.ft, 
«?flft*0«<DBt>NJf(Ctf&L?=&7Kfe* 
Sit ItllLT, t?KtttSI. 
*OlT*fl»*T?J6JtT4:if:tt5. 

C © H ft , Rftfl»0(S3liD»Kfi 1 - N ft * 
tCit^T. ftft«[Ciai±Lfc. 
[Xftft ] 

EIT. *Rg*ftt*«'Xft»0ltc«-3^Tltt!8 
T 6 . 

■ lBCIf^T, R * f 4 * - K 1 0«. * 7 

1 C 500 A © All ©'< v 7rB2*t£a&n?l* 
5. *0'<T7rl20iCli. MIC. 191^2. 

2 w. ♦ + 9 T ft ft 1. 5x 10'V erf ©Gal * * 


-404- 


R006857 


4»**9T«*N* B 3 * Bff*) i.5«, + , 
1 « 10 M / dOGil * .» ffi S 4 ♦ 9 r 

i, I6^*e?nt^. fit, i?ni 

tti?il4t?TiIN' B3CBBTST 

ate :o«ao»3t/ o - k i 0 © B B X 

IS£ft&( ST rio?PB j iET) C«t**tt* 

9 > * 9 9 a (64 (CI.).) (EtT r TIG j iE 
T) i h ?>f *7*ii9i(Al(CI.},) (07 
I'm j iET) £ * 5 y (Sil.) £ V x * *£tt 
(AT TOBZ j 4Et) T* *. 


MH¥ 3-252177(3) 

*iliT4i8flOt7 T 4 T B « i * I0VPB 

aB©5»3Bc«B*n*:**r* c a « r « • 
*aauoor t* 7 T-fr«e 1 **isx „ * > 
Rc, ■ at % 40or t TttT a *t, a.*2o/ 

MB. *10i/». THA * 1.8X10"**/ 
»T«HLTA« 0'<7 7tI2 *'*5 500 A (DI 

RC. * 7 t * tb« i ©ax* nsor tc«» 

L. lt*20J/ft« IB. *10i/a. TIG % 1.7 
xlO-***/4K l*T O.ftGppat T* * L ft *> 5 
> (SiB«)^r 200«l/a©«#T3047lBfc* B 
BI9 2. 2». ♦ * 9 TUX 1. 5 x 10"/ erf ©G.I 

a^r. * 7 r 4 TB* 1 ©aa^iisot C» 
l.*Z04/ft, II, *10£/». TIG *i. 
7x 10*** */0©«fcT 2Q#HJ£tt L, B V 19 
1.5m. * * 9 T acix 10* V rfOGil ^^fii 
B* * 9TB«NB4*B.XLfc. 


RC. t7r-f7ifil%l0OOti:LT, H, 
*201/iK IB, *10I/*K TUG *• 1.7x10'* 
06Z <■ l.Sx i0****/»O||^T 2 

anttttiT. mm 0.2-, g.i *»£*zoa* 

SxiO'V crfOfi?ltlltl 1 B 5 Lfc. 

B^T, t7r-f 7Ifil* 900tCtT, H. 
*20i/». II. *10I/£. TIG * 1.7x10-' 
DEI * 1.5xlO-***/^OK^?2 
antftttLT. ■« 0.2a. G«l *»££Z D aft 

2xio*v erfos^aaaai . a 6 *»a u*. 

RC I3BC*TJ1H, I^KttlKl, 
B 6 ©± C . ^ 9 x^C Jl OSiOii 1 1* 

2000 A ©B 4T C*£ Lfc. JtC, *©Si0,Bl 1 
iC7#^'^H2ti*LT, 7 t M V 
/57Ci9. * © 7 # H^';; ► l 2«|4t 
9ra*N* l3C»rS||S£Itt<D7i h 

* v * f*a*L*'<*-yciefti,fc. 

KC«B4-BC«TJt^C« 7 # ► U J> X |> i 


2C*,TitonTt'ttoSifl.ll I*7 7 ajR 

RC !5Bc*tJ;?t:, 7 # v y x v \ 
2 a SiO.JV 1 1 c J: ^ ra^nrtwi^Btto 
x*a«as 1 . ■ 6 £ *©T©B**aa« i 

i I5if *t 9TIKNI4 £ » * <r <)7|f 
N* ■30il-lt, XSa0.04Torr. *&* 
« 75 0. 441/crf. CCf.P.tf X *10cc/ #T K 9 4 x 

* * V ^ L fc*. HrTKMi7tf ^Ift, 

T^SSiO.ai tt77lTi*lt. 

RC. ITBUTiH, K»©±±ffiC, 

Aiai 3*a»ciojettL7t. tit, * © */ 

H30iC7f hwi;;nUI«LT, 7 

# Mv;57CJ:9, * © 7 # > \> 'J x y 1 4 

**** nitV B3&c«?*«a*i . 
B6c»T*aaB*a*.t?c. 1* s * « c >< 

R C , I1BCSTJ:K*fl)7r ► u »J x ► 
I 4 X 9 t L XT B © AiB 1 3 ©BtfJB*a 


-405- 


i3o«i 8, s7Mttis i • ■soma?* 

K 12 L £ • 

COiHLT, B l B C *T J: 7 C MI$(Met»- 
l-Io»g Wtor-Se»icoadactor)B ft © B ft 3CT !l 9 i. 

:OJ:KlTH*nr.JJ)tf ^-K i 0 
OA t fc t C *\ 0. 2icdT * r, ft, 

:ntt. IKC^t 9TIS 2x 10»V erf. IJ 
0.2 *© I B £ ♦ * VTlK SxlO 11 / J* B * 
4«©NB£*BBLfc«*©*ft*'4 * - K C 

X. ft*ffi*BBLfci** RAa©»**B« 

ft* ft* * 0TBBNB4©** 5TlItt 

R*X*<* M^ltlt. *©BB** 98 
BUT. 


II Blf 3-252177(4) 

fi» # $ . 

k <t * * * ± e ■ a ©* » * b a t x . ?Kiai 

£ L fc. *©eft*. I 9 B c $ t . 

tDT6. RjtaAltSj). » £ « IC SE 

T6^»taS0ATSCT £ z £ * # * * . 

s iHu*»w©jit*n'i-»R«K**»* 

f ^t-FDiet$ltl£B, B 2 B 7b £ * 
7BttH»B«©*irt/< * - K © B » X « * * 
LltlEB, I8lttl4t 9T«flENB©*T 

tfltB. I9Bttl7KttlSl . B©*««5 

£BTfc4, 

1 0 — » * ^ 4 * - K i 7 t 4 T S 6 

2 •-'< * 7 r B 3 * * 9TIIN' V 


4 -ft* * 9 TIINI 

5 tt«K I l B 
6 I • ■ 

• *msA BEB****** 

#ffWBA tt **& B &<*>** ft 

QfftttBA « * * * * * 

***BA B B B B B 

ft B A #B± B« B 


$ i m 


|«rr«4«'*<|3 


-GaN 



-406- 


R006859 


tSfflf 3-252177(5) 



$9 HI 



-407- 


R006860 


Iffflf 3-25-'177(6) 


» 


-408- 


R006861 


